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(57) Abstract 

C^cloh«canedione derivatives represented by general formula (I), salts thereof; and herbicides containing the same as the active 
ingredients. These chemicals do not injure upland field crops such as com in both soil treatment and foliage treatment and can selectively 
control a wide variety of upland weeds in a low dose. 
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[-«a:(l-a2)(:J3l>T, 0=OH . 

R3 = R4=R5 = R6 = H n=2 ] 
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O O x« OR'« 

J^Q VAs^ R1=R2=R3 =R 4 =R 5 ==R6=H 

Y Oz n=2j 





X 2 


Y 


R 14 


89 


CH 3 


H 


-CH 2 CH 2 F 


9Q 


CHg 


H 


-CH 2 CHF 2 


91 


CH 3 


H 


-CH2CF3 


92 


CHg 


H 


-CH 2 CH 2 CH 2 F 


93 


CHg 


H 


-CH 2 CH 2 CI 


94 


CHg 


8-CH3 


-CH 2 CH 2 F 


95 


CHg 


8-CHg 


-CH 2 CHF 2 


96 


CHg 


8-CHg 


-CH 2 CFg 


97 


CHg 


8-CH3 


-CH 2 CH 2 CH 2 F 


98 


CHg 


8-GH3 


-CH 2 CH 2 Cl 


99 


CI 


H 


-CH 2 CH 2 F 


100 


CI 


H 


-CH 2 CHF 2 


101 


CI 


H 


-CH 2 CF S 


102 


CI 


H 


-CH 2 CH 2 CH 2 F 


103 


a 


H 


-CH 2 CH 2 CI 



WO 98/29406 



- 27 - 



PCT/JP97/04785 



It 9 

O O X* OR" 

l^l s J R1=R2=R3=R4=R5=R6=H 

Y O2 n=2 J 
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[•HttSW-a3>fcfcV*T % 0=OHs 

R3 = R4 =R 5=R6=H n=2 ] 
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[— *ft3£(l-a3)U:fclvC\ 0=OH . 

R3=R4 = R5=R6 = H n = 2] 
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ill 2 




[—«5t(l-a 3)(Zfcl*T< 0=OH . 
Rife XtfRmx+fr&Tlh U . fe (C 

R3 = R4=R6=R6 =H n=2 ] 





X 2 


Y 




139 


CH 3 


H 


-CH 2 CH 2 F 


140 


CH 3 


H 


-CH 2 CHF 2 


141 


CH 3 


H 


-CH 2 CF a 


142 


CH 3 


H 


-CHoCHoCHoF 

Cm % €m^^ 1L\ 


143 


CH 3 


H 


-CHoCHoCI 


146 


CH 3 


8-CH 3 


-CH 2 CH 2 F 


146 


CH 3 


8-CH 3 


-CH 2 CHF 2 


147 


CH 3 


8-CH 3 


-CH 2 CF 3 


148 


CH a 


8-CH 3 


-CH 2 CH 2 CH 2 F 


149 


CH a 


8-CH 3 


-CH 2 CH 2 C! 


150 


CI 


H 


-CH 2 CH 2 F 


151 


CI 


H 


-CH 2 CHF 2 


152 


CI 


H 


-CHgCFg 


163 


CI 


H 


-CH 2 CHeCH 2 F 


164 


a 


H 


-CH 2 CH 2 CI 



WO 98/29406 



- 31 - 



PCT/JP97/04785 



mi 3 




[-HHStO- a 3)(Cfel^T , 0=OH , 

R3=R4 == R5 =R 6 = H n = 2 ] 







Y 


R 1 * 


155 


CI 


8-CH3 


"CH2CH2F 


156 


CI 


8-CH3 


-CH 2 CHF 2 


157 


CI 


8-CH3 


-CH2CF3 


158 


CI 


8-CH3 


-CH 2 CH 2 CH Z F 


toy 


CI 




-CH 2 CH Z CI 


160 


CI 


8-CI 


-CH 2 CH 2 F 


161 


CI 


8-CI 


-CH 2 CHF 2 


162 


CI 


8-CI 


-CH 2 CF 3 


163 


CI 


8-CI 


-CH2CH2CH2F 


164 


a 


8-CI 


-CH 2 CH 2 a 



WO 98/29406 



- 32 - 



PCT/JP97/04785 



311 4 




[— Afc5t(l-b2)U:fcl*T\ Q=OH. 

R1=R2=R3 = R4=R5 = R6 =H n=2 ] 
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1 5 




[-H!«(l-b2)(efct^r. 0=OH. 
Rife £XfRtyX*)i,&T8> y . 

*&&LTfcy, R3=R4 ==R 5 =R 6 =H ^ n=2 ] 
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116 



[—#!St(l-b2)U:fcV,Nt\ 0=OHv 

$S^LTfcy. R3=R4=R5=R6 =H% n=2 ] 
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in 



O O X* o 




[— «St(l-c)U:fcUT\ Q=OH, 

R3=R4 = CH3. R1=R2 = R5=R6 =H n = 2] 
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m.i 8 



C-HB^(l-o)(Ctet^T. Q = OH. 

R3=R4 = CH 3 . R5=R6=H n=2 ] 
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119 



* v e> * v3g<a® 5 (st(cis«& l r ts y . 

R3=R4=CH 3 . R5=R6=H n=2 ] 
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m 20 
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m 22 
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m 23 



O O X 




— flfcSt (I) [cfc(^TQ=OH, 
R 1 =R 2 =r 3= r 4= r 5= r 6= H , n =2 
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^<D*§^ [— 8*5£ (I-Q) ] x ^J^f^TIB^^^J; ^S^ot^tL-So 



(5WX, Y. Z, R\ R 2 , R\ R\ R\ R\ &£Xf n i»IS^^ t *5 
<9-?£><5 0 ) 

-flfcit (I -OH) T'it£*L54fcl^£QHa 
H/^^-tiTT-^ (I-Q) T*m£frZ>it'&efo&nbtLZ> 0 

&^#xai£o^Tt&iE-r5„ 

X& (e) 

X@ (e) tt— (I -OH) ©ft^^QHa 1 1?* £H<5 -tS/ft 
(I-Q) ^<fc-£4£lS:#5Xil-e&<5o ^<DIg (e) l^V^TI*. — ^ 
i£ (I -OH) (D^iiiiMlTf ^;^±ct)QH a 1 ^^ttSft^^W^ 

rhyt Ko Z7 =y ^<Z>^j&*-efr 9 - t Amis. LV\ 

5 0 *®Hfc-7- h y *.a n TK^fb^ y h y <> a, y h y 
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ftHmzmftlrZo SJ&i&Steo~6 ot3W£bv\dk 4#MP£L< fio^^ 
16(f) 

IS (f) fcfc— »5t (I -OH) ^b^SrQWC^SixSfti^^RiS^* 
T (I-Q) ©ffc£-*5«:#5lST*>5o roil (f) ic^Tte, — J&it 
( I -OH) <Dit&^ttLX^^<VQXX*m:£tL&fc<£-yd&m\<^Tft? £ 

/HV, ^ntzTfc/W^ Wk.*?-^^^ 1, r h 7 t Kn 

o~6 ot«s#* Lv^k L< «o < G~^?g.(^|EKrt-C 5 *> So 

rco «fc 9ML-t#<b*Wc— (I-Q) n^^^'JUr^m 

m. 24 
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^i^^H* 10 — 55 Sft%, 4 0 — 88 fiJH62fct*#BffEH4*J 2 — 

°/cn mm 3 5-7 5 mmo/oRxfwmm&m 5-15 mso/oo^^gE^ ltii? 

1 — 15 11%, @#4s# 80-97 mm;%RTfftmmi&M 2 — 5 mm%(Dm^ 
n^-v-^isx-^m^tei ~ 1 5it%, m&m.&8 0 — 9 7«%s.t/#®?g 

I4^J2 — 5fi*%(^Si|^-cia'a'LTl^Mi-n^J:v\ ^^-egflcm^^ LTfittfc 

n^^^-r k , #;*-y>\ -o-h^ k ®H£fi±, *!7^ h^7— 
^3S»3fc, W^f&ft^^S^&^&Wsr b&X%Z> 0 
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^W^I^^J(-f^ LTStrlB— ^ (I) T*$ixS^o^dF- 

We if £ mm-T z r. i: $„ 

M (Cropland weeds) t Ltl±x M%.t£>( 5> & & X=3f- (So lanum nigrum) , ^3 
r^ir^T-^^/^" (Datura stramonium) 4$(£ft& $*L<5-}"^34 (Solanaceae) 8t||\ 
-Y^fc* (Abutilon theophrasti) „ T * )) X^ls =fi?jJ (Side spinosa) ^Idft 
^$tb^>T^--f 14 (Malvaceae) MUPC* TA"<T (Ipomoea purpurea) ^(D 

T^iSHr^k (Ipomoea spps. ) ■3»fc/l'#;*-fg (Calystegia spps. ) Mft^ t 
/VjJjrPr (Convolvulaceae) J£3£ % -Y tTn- (Amaranthus lividus) ^f£ft^£ 
tl^ta^- (Amaranthaceae) ^-^~=^ ^ (Xanthium strumarium) „ ~7 9 9 

If (Ambrosia artemisiaefolia) % t"^!7!) (Helianthus annus) % ^n^t^V^t 
^ (Galinsoga ciliata) „ 3 h^TU*? (Cirsium arvense) x Stfv 3 ? 
? (Senecio vulgaris) , t^S^a^ (Erigeron annus) ^tdft^ £*b£> ^ 9& 

(Compositae) -Y 5? #7 (Rorippa indica) % >^7#7v' (Sinapis 

arvensis) » -?*X^ (Capsellaurea bursa-pastoris) 3$t£ft& &tL&Ty : 7~f~& 

(Cruciferae) $£H* 4 ^#7* (polygonum blumei) „ y^JjX? (Polygonum 
convolvulus) SfKltt^SftS*"?^ (Polygonaceae) J££ % JX^yt^- (Portu 
laca oleracea) ^ft* $tv5^^< D fc a-fl- (Portul acaceae) Valf 
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(Chenopodium album) „ nT^7lf (Chenopodium ficifolium) x fcty^r^c (Koc 
hia scoparia) ^(dft^^tb-STih^/^-^ (Chenopodiaceae) $§|^ (St 
ellaria media) $?fcft^£*t5 , *-7*V=ift- (Caryophyllaceae) ^ 
yyfV (Veronica persica) ^IZftM&tlZ) (Scrophulariace 
ae) $t^\ y^-^f- (Commelina communis) €$K:tt&£;h/£2'.3-^ihft. (Commel 
inaceae) $t^\ sfrh^/lF (Lamium amplexicaule) x t^^KMV!) (Lami 
um purpureum) ^MftS £frt/5 v-y$- (Labiatae) J£|£ % 3 = ^ (Euphor 
bia supina) „ tt^v'^y? (Euphorbia maculata) ^rfcftsft £;ft<5 }» !>^>f 

(Euphorbiaceae) $|^ % h^t^txi\/7 (Galium spurium) % -^^.M. 
sf=7 (Galium aparine) „ T io ^ (Rubia akane) 4?t£ft&cC *b£T;&-3(;ft (Rub 
iaceae) J* ^ 1/ (Violaarvensis) ^(3Lft^ ^> ^ (Violaceae) 

T^y^'yy^t^^ (Sesbania exaltata) N a: bT* (Cassia obtu 

sifolia) ^Klft^H'S-^^j. (Leguminosae) if(Di£iJU£3[ (Broad-le 

aved weeds) % Wf-£.y jUjf J\ (Sorgham bicolor) „ ^r^r^ "th^r tf (Panicum die 
hotomiflorum) % *J b Is V 1/ *7 (Sorghum halepense) „ fc*m (Echinoc 

hloa crus-galli) „ .?< M i/s*- (Digitaria adscendens) „ v&^^-k^ (Avena f 
atua) x tti/^ (Eleusine indica) „ xy np^Tf (Setaria viridis) , X 
sty Sy^ytfV (Alopecurus aegualis) mz.{t0; £ *T,5 (Graminace 
ous weeds) > s^-??*f? (Cyperus rotundus, Cyperus esculentus) ^Fi^ftiScSfrl/ 
-5#-V^ V Wmm^ (Cyperaceous weeds) W&tf bft&o 

S^»V^n<7>«!;S{-*3V^T>b^fflT?#5o Tkfflftt^ (Paddy weeds) t LTI1 M 
X.{^x ^^^r^tfjJ (Alisma canal icu latum) N -fr^tf-ft (Sagittaria trifoli 
a) „ (Sagittaria pygmaea) ^{£ft^ ^iX^^r^^iJ^ (Alisms atac 

eae) ^^H^W (Cyperus difformis) „ 5:X#-\^.yy (Cyperus sero 

tinus) % /ft^/W (Scirpus juncoides) x fm&V'i (Eleocharis kuroguwa 
i) mz<Xm£tlZ>*-Y*y V n-ft (Cyperaceae) Tif«7- (Lindenia pyxi 

daria) mMXm £3x5 s^Wft (Scrothuslar iaceae) ^-f*r (Mo 

nochoria Vaginalis) ^{Cf^£*t5 5 X7^^ (Potenderiaceae) $t^ % t 
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;VJ*i/xi (Potamogeton distinctus) ^iZ.iX^&thZ> t JUJxiyuffl- (Potamogeto 
naceae) ^fS^^ (Rotala indica) *S&fcf« £ tbS ^ V ^=¥£1- (Lythr 

aceae) $t^\ y^t:*^ (Echinochloa crus-galli) ^(^t^^tbS^ (G 
ramineae) UStff fetus „ 

(^itHi^J 1 ) 

5 — y cz n — 8 - 6 — (1' , 3' — i^^-dp- y ->y n^df- f-— 2 — 

^•ftNo. 1) 

1 — 1) 5— ypg — 8 — y/l^P — 6— jJA'tf^isA'— 4— y h^W^y^" 
S^^9 6/3 0 3 6 8^^iifa^(7)^}fe{c:^oT. 5-^nn-8-7 

zu^-vi - 6 -^;^>v'/v- 4 — y h^e-w y ^;*-y n-v^— i , 1— >?^-^ 

'H-NMR (CDC 1 3) : 6 3. 35-3. 45 (m, 2H) , 3. 63-3. 69 (m, 2H) , 4.08(s, 
3H) , 7. 69 (d, 1H) 

1-2) 5-^PP-8-7;l/tP-6- (3' — $-*r V */9 p ^^ir^/^) Or 
5r*yft f\si£~>V— 4 -y h^W^ft^Pvy-l, l — ^a-sfrf F(D#fi)c 
5 — y t3 n - 8 — 7Asitv — 6 — i3?Vi^^^y;V— 4 — y h^fW ? y 7^y p 
■ry-l, l-5?**i/K0. 50g (1. 6mmol) Srv 5 ^ u n^y y3 m 

1 i^a>U mt 1 ^*— ^0. 34ml (3. Oeq, 4. 7 mm o 1 ) SrJDP^., 

<$fcV^-t\ 1, 3 -->y P^^fi^V^^-^O. 18g (1. Oeq, 1. 6mmo 

1) ^)Th7tKo7 7yMi-> # o y k^t b 7 1 Kp 7 7 y^ 

i^SrAB*-, HI- h ])ol^/UT^ >0. 2ml (1. Oeq, 1. 6 mm o 1 ) & 
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— 8 — 6 — (3' — 3r$r $-3cisJJ/lstf 4 

h^W 5: J^~fr9 wis— 1 , 1 -v^^rix KO. 21 g (l|X$5 8%) 

1 H-NMR (CDC 1 s ) : 6 2. 0-2. 7 (m, 6H) , 3. 4-3. 5 (m, 4H) , 4. ll(s,3H), 
6.06(bs, 1H), 7. 54 (d, 1H) 

1-3) 5-^00-8-7/^-6- (!' , 3' -i^^r y ^ o^=fr-fr 

5-^00-8-7/^0-6- (3' — ^-df y ->^r n^^ir— /u) ^de-^jt; 
/l/#=:/l/-4-^ h^WUWn-ry-i, 1— i^^-dfv^KO. 2 2g 
(O. 5 3mmol) mh-F!i^4ml»U MJxf/ur^yO. 
lml (1. Oeq, O. 5 3mmo 1) , Tt h^Tyt K!Jy3iSrM, 

^{^«fc>9, 5-^oo-8-7/^o-6- (1' , 3' - i^^-df-y o^df 
-^-2 — f/Uj&A'sJ^/l') -4-^*W5;Wn7j/-l, 1— v^^r 
i/KO. 2 2 g (HX^ 10 0 %) Sr^fCo 

'H-NMR (CDC 1 3) : 6 2. 0-2. 8 (m, 7H) , 3. 3-3. 4 (m, 2H) , 3. 6-3. 7 (m, 2 
H) , 4. 05 (s, 3H) , 7. 32 (d, 1H) 

IR (KB r ) : 2950, 1710, 1680, 1250, 1150 cm -1 

5-^DO-8-7/Vto-6- (1' , 3' — *?$r* y*/# o^^-tf — 2 — 
4 ;Vt);Vi$~;V) -4- (2' -7^toi h^i/) ^^-^o-x'^-l, 1 — V 
d-dfi/K (fc-a^No. 2) 

2 — 1) 5— jrpp — 8— 7/Wj-Q — 6— 4— (2' — 7/Ka~Q 

S^2i|Ml9 6/3 1 5 0 7-§--5£^t£faffiO;fr&l£t£oT. 5-^oo-8-7 
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/loj-n — 6 — $) 4 — (2' ^f-JrVn-sri/— \ , 
1 -is** is KSr^L/Co 

'H-NMR (T-feh^-de) : 6 2. 3-3. 2 (m, 2H) , 3. 3-4. 5 (m, 5H) , 4.88(t, 
1H) , 5. 07 (m, 1H) , 7. 79 (d, 1H) 

m p . 163 — 165^ 

2-2) 5-^pp-8-7;^p-6- (3' — Or* y ^ g^fr-fc^/tp ;j- 

dr^^7/p7Kj=-/^— 4 — (2' -7/VtPxfjr>» l — 

5 — ? nr a — 8 — — 6 — X/l'tf^isA' — 4 — (2' -7;l/^-nx hdf 

is) ^-^"^ a-v^- 1 , 1 -SWfS^KO. 47g (l. 4mmol) 
nx^>3m 1 t^L, lftf^=;U0. 2 0ml (2. Oeq, 2. 8mm 

0 i) 4 0-5 o c c-e3B#r^}t^Lfco ^<z>gL mm&wjx-rzz t\z. 

ct"9, y KSr^fco #^T% 1, 3 -->^ o^^r-^^^^-^O . 17g 

(1. Oeq, 1. 4mrao 1) ©7h7t Kn77«H, ^btlfc^o 
y K<7)^ h7t Kn^^^^^rJn^, JEfc: h y zufvl^T 5; i/0. 2ml (1. 
Oeq, 1. 6mmo 1) £rjffiTLfc 0 2 B#P^Jt^ Lfc^, ^£@*U 

fcg^Lfco , 7Jv^^n-^h^^7^r (fti|3c^/v : n -^*-frv = 

1 : 1) «fc 9 . 5-i7i3a-8-7/U^-n-6- (3' — ah* y is? v^*r± 
~A*) $-3c->>jj/]ss$~/l>— 4— (2' h^is) — 1, 

1 -isttis K0 . 5 0 g (W8 1 %) &#fc G 

'H-NMR (CDC 1 3 ) : 8 2. 0-2. 8 (m, 8H) , 3. 0-4. 3 (ra, 4H) , 4.85(t,lH), 
4.96(bs, 1H), 6.06(bs, 1H), 7.54(d, 1H) 

2 — 3) 5-^nn-8-7;^n-6- (l' . 3" — i?3r*r y is? P^^-fr 
- 2-^/W#/M^/^) -4- (2' -7;^pxfdrj/) ^^-^P-^^-l, 

5-^00-8-7/^-6- (3' — ^-dryix^ T3^^ir^/V) 
/W^/U-4- (2' hdrix) p ! , l-S^-d^K 
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0. 50g (1. lmmo 1) SrTt h^M)^3ml »t ( h ]} =c^-;VT 
^0. 15ml (1. 0 e q , 1. 1 mm o 1 ) „ Ti? f> KU ^ 3 

y n^drlh- 2— r^^7^^=/W) -4- (2' — 7;l/tnx h^rix) =f-Or 
9 1-^v/KO. 5 0g (JK^10 0%) £#£l 0 

1 H — NMR (CDC 1 3) : 6 1. 8-3. 4(m, 8H) , 3. 6-4. 4(m, 5H) , 4.85(t,lH), 
4.98(bs, 1H), 7. 36 (d, 1H) 
IR (KBr) : 2975, 1690, 1320, 1170 cm- 1 

5-^nn-8-^f/l'-6- (l' , 3' - V>3r*r y ta^f-^ — 2 — >f 
. 3) 

3 — 1) 5-^pp-8-^^-6-^/V^V/V-4-^ h^rv/f^Pv 
^— 1. 1 — ^=»-> K<O^JSR 

1M9 3/1 8 0 3 1 ^<&mzmm<DXmiZ.i}f:<oT. 5-^ 
^j^—Q—tJjV^^-iy^—A—^ yZrU^lrf n-^ris— 1 , 1 — v^af K3r^ 

1 H — NMR (Ti?h>-d 6 ) : 6 2. 4-4. 0 (m, 4H) , 2. 73 (s, 3H) , 3.52(s,3H), 
4.85(t, 1H), 7.72(s, 1H) 

3 — 2) 5-^PP-8-^f/^-6- (3' — ^-^r y iX^ P^.^rir=/V) sf*r 

5—?ti u — 8 — t^-A*— 6 — UA'&^i/A'— 4—^ h^rv^^ t=r-^>- l , 
l-^t*'>KO. 84 g (2. 8mmol) t -7^/W3-/I/6. 7m 
1 Kig^U 1, 3-^n^t^ty0.'3 4g (1. leq, 3. Om 
mol) , N, H — *c*/A<i3jVi$*?4 % KO. 63g (l. leq, 

3. Ommo 1) £2)0*., M"0 3 H$WMKfl5Lfc„ ^r^m, iSSfc&e* U mm 
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fc 0 ^<Z>8L #yA^ n-v (g^ac^vi. : n -^3r1*->= 1 : 1 ) 

£9, 5 — ^ n n — 8. — * f-As— 6 — (3' — ;*-3f y u^drir^/P) 

4 Y*ris?-?t? u-rls— l , l-i/t^i/KO. 40g (IR^ 

3 6 %) £r#/c 0 

'H-NMR (CDC 1 3) : 6 2. 0-2. 8 (m, 9H) , 2.78(s,3H), 3. 0-3. 4 (m, 1H) , 
3.49(s,3H), 3. 6-4. 2 (m, 1H), 4. 81 (t, 1H), 6.07(bs, 1H), 7.69(s, 1H) 
3-3) 5-^pp-8-^;V-6- (!' . 3 ' - "J P 

5-^nn-8-^;H6- (3' -:^3f y n^^ir - af-dp-Sot/A- 
4-* h^rv-^^-^ n-^- l, l->mi/KO. 40 g (1. O m 
mol) %T± h~ hi) A 2 . 4mll:}8ld»U Mjx^r^yo. 14ml 
(1. Oeq, 1. Ommol) , 7t hy->7y t Ky >3 1?rM, 

5-^nn-8-^f/l'-6- (1' , 3' -i^-dry^ n^df-t}-— 2 
— ;V) - 4 — * h*is?-±? wis — 1 , 1 K 0 . 26 

g 6 5 %) %mtz 0 

'H-NMR (CDC 1 3) : 6 2. 0-2. 8 (m, 9H) , 2.80(s,3H), 3. 0-3. 4 (m, 1H) , 
3. 46 (s, 3H) , 3. 6-4. 1 (m, 1H) , 4. 72 (t, 1H) , 7. 06 (s, 1H) 
IR (KB r ) : 2950, 1690, 1300, 1145 cm" 1 

5-hV7/U*T3*^j\s-3 f 3, 8- !> U 7t^A—6 - (1' , 3' 
* Vis? v^^y-— 2 - J ;v$>;vi£=^;v) — ^-Hr-!7 n-^^y— 4 — Oris— 1 , 1 — 
i?**ish* Ufc-g^No. 4) 

4 - 1 ) 5 — h y -7;V^rx2 =f-/\ — 3 . 3 . 8 — h ]} * ^-/V- 6 - #/l^3r is A* 

-ft^p-?y-4-ty-i, i-i?t^i/K^ 
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9 6 / 2 5 4 1 3 ^kf&famo 3 , 3, 5, 8-7=- h7 7*^A—6- 

V % 5 - h y ^/U^-cr ^-/U- 3 , 3 , ^/P- 6 ^ 

Jrjrxi^ris- 1, l -v^=3ri/ KSr^jEfi Lfe 0 

'H-NMR (CDC 1 3 ) : 6 1.51(s,6H), 2.82(s,3H), 3.61(s,2H), 7.75 
(s, 1H) 

4-2) 5-HJ7/^P^f;U-3, 3. 8-HJ^f;l,-6- (3 ' 

5-hy7/^c^f;l/-3, 3, 8 - h y ^ f /W- 6 

40 g (1. lmmol) 
■nnx^y3ml*U tftft^O. 28g (2. Oeq, 2. 4mm 
o 1) 1. 5Pm&DS&msfcLfc 0 -^(D^, ^^^-r-Si^idJ;^, 

ife* cz y K£r#fc 0 i, ug (l. l 

e q , 1. 3mraol) ©7h7tKn77^i^ HWci^o y K©f 
b7t Kn7 7V)gMilIIi, Mt- h yx^j^ 13g (l. leq, 

1. 3mmo 1) ^rfSTLfco MMT* 2 B^ilfti L*:^ i£g££@£&U 

fca?s^^^^/H^^u, o. 2 Kmm.*m&. m^mm^m-r v y ^atk 

^ t MJ: <9 „ 5-hy7;l/tn^f/l'-3, 3, 8 — h y * *f->V— 6 — (3 ' - 

'^^>K0. 2 9g 0&sp5 8%) £#fc 0 

1 H-NMR (CDC 1 3) : 8 1. 52(s,6H), 2. 0-2. 8 (m, 6H) , 2.85(s, 3H), 3. 
61(s,2H), 6. 09 (bs, LH) , 7. 73 (s, 1H) 

4-3) 5-h!)7^P^f^-3, 3. 8-hy^f;V-6- (l / . 3' 
-i^^y^ q^fr-fr — 2 :=./!✓) —=f-Jr$ wis— A— Oris— 1 . 

5-h'j7;Ptn^f;U-3, 3, 8-hy^^-6- (3' -^^yi^ 
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. 29g (0. 65mmo 1) SrTt h=h]J/H. 5ral|lfeU H ]) oc^- 
/UT^O. 07g(l. leq, 0. 6 9 mm o 1 ) x Tir h > t K V 

-6- (1' , 3 ' -i?**yi"?v~-*cy--2-JjU#/U7$=z/]s) -j-^-fv 
*?>-4-*l/-l, l-v'^i/KO. 15g (l|X^3 0%) £#fc 0 

1 H — NMR (CDC 1 3) : 8 1.51(s,6H), 2. 0-2. 8 (m, 7H) , 2.82(s,3H), 2. 
70(s,3H), 3. 58(s,2H), 7. 16 (s, 1H) 

IR (KBr) : 3000, 1730, 1690, 1300, 1195, 1150 cm -1 

3, 3, 5 , 8-f ^-Jls- 6 - (1' , 3 ' -o^-^y^ a ^^^-_ 

No. 5) 

5 — 1) 3, 3, 5, 8— 7- h7^f^~ 6— ft Slstf3cZ//U — ft^nvy- 4 

1M9 6/2 5 4 1 3^|CEf W^r^ot, 3, 3, 5, 8 -T 
6 — Jj/lsTglciy/U— =}-3rV a-^i/ — 4 — l , 1 — v/;^^ F 

1 H — NMR (CDCI3) : 8 1.47(s,6H), 2.58(s,3H), 2.76(s,3H), 3.53 
(s,2H), 7.93(s, 1H) 

5-2) 3. 3, 5. 8-^1-7^^/1 — 6- (3 / -t^rV^ n^.^-&=- 

AO ^~^->7J/^^/^^-^ ptv— 4 — 1 T 1 — KCO-^fife 

3, 3, 5, 8 -7 h 7 /I'- 6 - nvy- 4 - t> 

-1, 1 -v^^rv' KO. 70g (2. 4 mm o 1 ) i?? n n m ^ >- 4 m 1 

*ga>U mt^3-=-^0. 56g (2. Oeq, 4. 7 mm o 1 ) Sr^P^L, 5 5 
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tz a #;V>T\ 1, 29g (2. 6mmol) <Z)t 

27g (1. leq, 2. 7 mm o 1 ) ^TLfc, 

t^ik, tofcttie^y ?j^K*u SMitsrtia^ 3, 3, 5, 

8-ff7^f^-6- (3' -t^y^o^t=;V) ^-^rS^*7Wat?=^^ 

1 , 1-^'>K0. 6 7g (IC($6 8%) ^#fc 0 
1 H-NMR (CDCIs) : 6 1.46(s,6H), 2. 0-2. 8 (m, 6H) , 2.54<s,3H), 2. 
76(s,3H), 3. 52(s,2H), 6. 04 (bs, 1H) , 7.85(s, 1H) 

5-3) 3. 3, 5, 8—7" h7^f^~6- (l' . 3 / - i?** )/ ft? 

3, 3, 5, 8 — T" h-7^^-/^— 6 — (3' — ^"^V d^dri?=^) ^df- 
^^7/^—/ix^-^-^a-r^- 4-^-^-1, 1— S^tf-dp-s^KO. 63g (1. 6 
mm o 1 ) 3r7*ir h=- h V ^3m \ il^L, MJx^;i/7^yo. 17g (1 
. leq, 1. 7mmol) , 7t F^Tyt Ky yafi^M, ififlB 

3, 3, 5, (l' , 3' -i?a-*yZs?u^3cy--2 

(A,#Astf=. ;V) -^^-^0-^^-4-^-^-1, l-i/^-dr->K0. 51g 

0iX^8 1 %)£r#fc 0 
1 H-NMR (CDCh) : 6 1.45(s,6H), 2. 0-3. 0 (m, 7H) , 2.05(s,3H), 2. 
70(s, 3H), 3. 51(s,2H), 7. 07 (s, 1H) 

IR (K Br) : 2975, 1700, 1680, 1260, 1195, 1125 cm - 1 
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"To 

(iS[5t^ife^J 6-55) 

15 3 8 4 8 fc:Se*t<Z>te£'4ai«:<£'fifc Lfeo i50~t60 lZ&bto1t<£&to<D 
($85&Hlfi0ij5 6) 

5-^p-8-^;^-6- ( 1 -7t h^>-3 y j/f u^*±^ 

^it^Ji£^j6l?^?>nfc5— 6 (l, 3— v^^y^ 
n^.dr-^v- 2 --r/l^^/U/^^^) -4- {2-^u^iy) =f-j>rW~?ls-\ y 
l-^i/K (t3 8 0^tlNo. 15) 0. 5g£l, 
V 5 m 1 U h y ^AsT % > 0 . 1 0 g S:Jn^fc 0 ^cD^fteJ&fbTi? 

?vK). 13g|;Mliat8BfF«Lfc 0 5 

i^^T LT X ^3 8}^i-fb^#lNo. 2 5 0?r0. 3 0 g OJX^ 5 4 

5-^pp-8-^^-6- (3 — a-dF-V jy^ g^dr-fr^— 2 — f /U) —4 

Mit^iS^ 6 ktbfc 5 - ? n n - 8 - * 6 (i, 3 _^^y^^ 

t3^dr-^V-2 — T/V-) -4- {2—7x2 7$**/) ^^ovy-l, 1-i^- 
=¥^K OS 3 8<£>ft:-a^No. 15) 0. 5 g & 1 , 2-^nni^y5ml 

u ^/ur ? v o . i 2 g &mz.it 0 ^<Dmm%^u-c 1 b#^ji# 
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* o . 3 g nti 0 mm 6 5%) meo iz.nhntcit-B-^KD^!^— ? ^tES-r 

<5o 
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m 25 



No. 




NMR 
(ppm ft&mm: TMS) 


i 


a NocHg 

p °2 


3.35-3.45(2H,m) 
3.63-3.69(211, m) 
4.08(3H,s) 
7.69(lH,d) 

CDCI3 


2 


J o 2 


2.3-3.2(2H,m) 

3.3-4.5(5H,m) 

4.88(lH,t) 

5.07(lH,m) 

7.79(lH,d) 


3 


a 0^ 


2.4-4.0(4H,m) 

2.73(3H,s) 

3.52(3H,s) 

4.85(lH,t) 7.72(lH,s) 


4 


CF 3 O 

|o 2 


1.51(6H,s) 
2.82(3H,s) 
3.61(2H,s) 
7.75(lH,s) 

CDCI3 


5 


1 ° 
HO z C >s J^X/ 

IO2 


1.47(6H,s) 
2.58(3H,s) 
2.76(3H,s) 
3.53(2H,s) 
7.93(lH,s) 

CDCI3 
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^26 



No. 




NMR 
(ppm ftglWP: TMS) 


6 


if' , ^ a 'i Ss l 

|o 2 


1.27(6H,d) 2.4-2.8(2H,m) 
2.78(3H,s) 3.1-3.4(lH,m) 
3.7-4.2<2H,m) 5.15(lH,m) 
6.2-6.7(lH,broad) 
7.76(lH,s) 

CDCla 


7 


w 


2.3-2.8(2H,m) 2.62(3H,s) 
2.78(3H,s) 3.1-3.5(2H,m) 
3.5-4.3(5H,m) 5.9-6.4(lH,broad) 
7.81(lH,s) 

CDCla 


8 


lo 2 


2.5-4.3(6H,m) 2.73(3H,s) 

4.60(2H,dt) 

5.06(lH,m) 

7.74(lH,s) 

MT-tb> 


9 


a o-^ cl 

w 


2.5-2.8(2H,m) 2.79(3H,s) 
3.1-3.5(lH,m) 3.5-3.8(2H,m) 
3.8-4.2(3H,m) 5.00(lH,m) 
6.4-7. l(lH,broad) 
7.80((lH,s) 

CDCla 


10 


o 2 


2.3-3.9(4H,m) 
3.54(3H,s) 
4.86(lH,m) 
7.96(2H,ABq) 

CDCla 
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No. 




NMR 
(ppm ftffiflPft TMS) 


11 


|o 2 


1.26(3H,t) 2.4-4.3(6H,m) 

2.78(3H,s) 

4.93(lH,s) 

7.3-7.8(lH,broad) 

7.70(lH,s) 

CDCI3 


12 


a NOCH3 


3.1-3.6(4H,m) 
3.89(3H,s) 
7 78C2H ATln\ 

17th> 


13 




1.50(6H,s) 
2.68(3H,s) 
3.49(2H,s) 
7.90(lH,d) 
8.22(lH,d) 

CDCk 


14 


a 0 — ^ 


0.93(3H,t) 1.4-1.8(2H,m) 
2.3-4.0(6H,m) 2.73(3H,s) 
4.96(lH,m) 
7.71(lH,s) 
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mmmmm 

NO. 




NMR 

(ppm ftgBiS*p : TMS) 


15 


. w 


1.31(3H,d) 2.43-2.90(2H,m) 
2.57(3H,s) 2.77(3H,s) 
3.10-3.40(lH,m) 3.70-4.30(2H,m) 
4.77-4.97(lH,m) 5.10-5.45(2H,m) 
5.66-6. 15(lH,m) 
7.78(lH,s) 

CDCl, 


16 


I o 2 


0.48-1.80(5H,m) 2.20-2.70(lH,m) 
2.51(3H,s) 2.70(3H,s) 
2.90-4.40(4H,m) 4.60-4.80(lH,m) 
4.90-6.20(3H,m) 

CDCls 


17 


1*^ o 2 


1.67(3H,s) 2.20-2.90(lH,m) 
2.49(3H,s) 2.67(3H,s) 
3.00-3.36(lH,m) 3.37-4.02(4H,m) 
4.52-4. 72(lH,m) 4.82(lH,s) 
4.90(lH,s) 7.66(lH,s) 

CDCla 


18 


1 v^f > 

w 


2.60-2.74(lH,m) 2.61(3H,s) 
2.77(3H,s) 3.10-3.40(lH,m) 
3.70-4. 15(2H,m) 4.19(2H,s) 
4.70-4.90(lH,m) 5.40(lH,s) 
5.50(lH,s) 7.80(lH,s) 

CDCI3 


19 


1 c ?'^ 

H0 2 C 1>( Js S! JL 
I °2 


2.57(lH,t) 2.41-3. 10(lH,m) 
2.65(3H,s) 2.77(3H,s) 
3.18-3.35(lH,m) 3.70-4.18(2H,m) 
4.33(2H,d) 4.91-5.11(lH,m) 
7.81(lH,s) 

CDCI3 
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m29 



No. 


(n) (Dit^y?) 


NMR 

(ppm rtf«tp : TMS) 


20 


w 


1.49(3H,d) 2.30-2.95(2H,m) 

2.55(lH,d) 2.59(0.9H,s) 

2.68(2. lH,s) 2.76(3H,s) 

3.05-3. 40(lH,m) 3.55-4.55(2H,m) 

4.80-4.95(0.3H,m) 

5.15-5.25(0.7H,m) 

7.78(lH,s) CDCla 


21 


H0 2 C N J !s J. ^\ 
1 §2 


1.87(3H,t ) 2.25-3.48(2H,m) 
2.60(3H,s) 2.70(3H,s) 
3.60-4.20(2H,m) 4.38(2H,d) 
4.96-5. 16(lH,m) 
7.69(lH,s) 

17th> 


22 




1.90-3. 10(4H,m) 2.59(3H,s) 
2.71(3H,s) 3.17-3.32(lH,m) 
3.67-4.23(4H,m) 
4.77-4.97(lH,m) 
7.70(lH,s) 

17th> 


23 


|o 2 


2.03-4. 14(4H,m) 2.61(3H,s) 
2.76(3H,s) 3.38(3H,s) 
3.43-3.78(4H,m) 
4.61-4.81(lH,m) 

7.76(lH,s) MT±b> 


24 


1 

H0 ^Yii 

1:1 ^T^x^^- 

Swift 


1.18(1.5H,d) 1.25(1.5H,d) 
2.35-2.90(2H,m) 2.61(1.5H,s) 
2.65(1.5H,s) 2.71(3H,s) 
2.95-3.70(3H,m) 3.32 (1.5H,s) 
3.33(1.5H,s) 3.80-4.20(2H,m) 
5.00-5. 12(0.5H,m) 
5.15-5.26(0.5H,m) 7.68(lH,s) 
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m 30 



No. 




NMR 
(ppm rt&flUP: TMS) 


25 


1 ^2 


1.50-2.20(4H,m) 2.25-2.95(2H,m) 
2.59(3H,s) 2.74(3H,s) 
3.10-3.35(lH,m) 3.40-4.20(6H,m) 
4.60-4.88(lH,m) 7.73(lH,s) 

CDCla 


26 




2.5-2.9(2H,m) 2.65(3H,s) 
2.78(3H,s) 3.1-3.4(lH,m) 
3.8-4.5(4H,m) 4.7-4.9(2H,m) 
5.0-5.2(lH,m) 7.81(lH,s) 

CDCla 


27 




2.58(3H,s) 2.78(3H,S) 

2.5- 2.9(2H,m) 3.1-3.4(lH,m) 

3.6- 4.2(3H,m) 4.75-4.98(lH,m) 
5.88(lH,tt) 7.85(lH,s) 

CDCI3 


28 


HOgC^J^JL v 

w 


0.15-0.35(2H,m) 0.45-0. 70(2H,m) 
0.85-1.25(lH,m) 2.30-2.80(2H,m) 
2.60(3H,s) 2.76(3H,s) 
3.10-3.55(3H,m) 3.70-3.95(lH,m) 
4.58-4.78(lH,m) 7.78(lH,s) 

CDCla 


29 


o 2 

1:1 S>7^U*7- 


1.30(1.5H,d) 1.73(1.5H,d) 
2.63(1.5H,s) 2.65(1.5H,s) 
2.77-3.00(lH,m) 3.10-3.30(lH,m) 
3.63-4.32(3H,m)4.74-4.82(0.5H,m) 
4.86-4.96(0.5H,m)5. 10-5.36(2H,m) 
5.60-6.05(lH,m) 7.85(lH,d) 
8.08(lH,d) CDCla 
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PCT/JP97/0478S 



m 31 



No. 


5£ (11)0^^ 


NMR 

. (ppm pggB^ : TMS) 


30 


°2 


2.53-3.10(2H,m) 2.74(3H,s) 
3.15-3.50(lH,m) 3.60-4.30(2H,m) 
4.36(2H,d) 4.94-5.12(lH,m) 
7.94(lH,d) 8.05(lH,d) 

CDCI3 


31 


HOsC 1 


1.49(3H,d) 

2.31-4.52(9H,m) 

4.78-5.32(lH,m) 

7.86(lH,d) 

8.55(lH,d) 

CDCI3 


32 




2.74(3H,s) 2.80-3. 15(2H,m) 
3.32(3H,s) 3.25-4.20(6H,m) 
4.81-5.00(lH,m) 
7.78(lH,d) 7.97 (lH,d) 

CDCla 


33 


o 2 


1.05(1.5H,d) 1.17(1.5H,d) 
2.25-2.70(lH,m) 2.66(1.5H,s) 
2.70(1.5H,s) 2.85-4.21(6H,m) 
3.31(1.5H,s) 3.40(1.5H,s) 
5.00-5. 10(0.5H,m) 
5.13-5.23(0.5H,m) 
7.78(lH,d) 7.94(lH,d) 

CDCI3 


34 




0.15-0.32(3H,m) 0.44-0.68(2H,m) 
1.10-1.34(lH,m) 1.90-2.75(3H,m) 
2.32(3H,m) 3.10-4.30(3H,m) 
4.60-4.80(lH,m) 7.20(lH,d) 
7.82(lH,d) CDCla 
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ms2 



No. 




NMR 
(ppm FW^?*P : TMS) 


35 


- 1:1 v^X^U^v- 


1.27(1.5H,d) 1.34(1.5H,d) 
2.35-2. 74<2H,m) 2.77(3H,s) 
3.18-3.42(lH,m) 
3.85-4.40(2H,m) 
5.12-6.10(4H,m) 7.75(lH,s) 

CDCls 


36 


1 o 2 


2.32-2.96(lH,m) 3.08(lH,t) 

3.26-4.24(3^111) 

4.48(2H,d) 

5.16-5.36(lH,m) 

7.74(lH,s) 

I7th> 


37 


HOoC JL JL^ VS '^ 

o 2 


1.49(3H,t) 2.31-4.52(9H,m) 

4.78-5.32(lH,m) 

8.86(lH,d) 

8.55(lH,d) 

17tt>> 


38 


a o^°s 


2.40-2.80(2H,m) 2.75(3H,s) 
3.10-3.35(lH,m) 3.39(3H,s) 
3.55-4.20(5H,m) 
4.86-5.06(lH,m) 

mm mm -a / 4 v - 

7.71(lH,s) CDCI3 


39 


1:1 s JT?.T\s*-*— 


1.22(1.5H,d) 1.29(1.5H,d) 
2.45-2.90(lH,m) 2.78(3H,s) 
3.10-3.73(4H,m) 3.36(3H,s) 
3.80-4.35(2H,m) 
5.04-5.22(0.5H,m) 
5.25-5.43(0.5H,m) 7.74(lH,s) 

CDCLi 
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3t33 



No. 




NMR 
(ppm TMS) 


40 


1 o 2 


0.86(3H,t) 1.28(3H,d) 
1.37-1.66(2H,m) 2.35-2.90(2H,m) 
2.78(3H,s) 3.12-3.47(lH,m) 
3.53-3.94(lH f m) 3.98-4.26(lH,m) 
5.09-5.27(lH,m) 7.76(lH,s) 

CDCI3 


41 


ho 2 c s J 5s JL v 
Ma 


0.14-0.41(2H,m) 0.42-0. 73(2H,m) 
0.90-1.30(lH,m) 2.43-3.90(2H,m) 
2.77(3H,s) 3.11-3.40(lH,m) 
3.49(2H,d) 3.75-4.08(lH,m) 
4.81-5.00(lH,m) 7.75(lH,s) 

CDCI3 


42 


ci o-^y^ 


0.92(6H,d) 1.66-2. 15(lH,m) 
2.42-2.97(2H,m) 2.78(3H,s) 
3.14-3.69(lH,m) 3.41(2H,d) 
3.75-4. 17(lH,m) 4.79-5.00(lH,m) 
7.76(lH,s) 

CDCI3 


43 


|o 2 

1:1 S>7*^U3i"7- 


0.79(3H,d) 0.90(3H,d) 
1.16(1.5H,d) 1.18(1.5H,d) 
1.63-2.06(lH,m) 2.43-2.98(2H,m) 
2.78(3H,s) 3.19-3.78(2H,m) 
3.82-4.30(lH,m) 5.11-5.21(lH,m) 
7.76(lH,s) 

CDCh 


44 


2:1 x7^tU^7- 


0.73(6H,s) 0.89(3H,s) 
1.36(3H,d) 2.40-2.60(2H,m) 
2.78(3H,s) 3.20-3.60(lH,m) 
3.46(lH,d) 3.70-4.40(lH,m) 
5.20-5.40<lH,m) 

7.76(lH,s) CDCI3 
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^34 



No. 




NMR 
(ppm FW^C*p:TMS) 


45 


a N0CH3 


2.70(3H,s) 
3.15-3.40(2H,m) 
3.54-3 86C2H ml 
4.10(3H,s) 7.65(lH,s) 

17th> 


46 


a noch 2 ch 3 
|o 2 


1.35(3H,t) 
2.74(3H,s) 

4.32(2H,q) 
7.66(lH,s) 

CDCI3 


47 


o 2 


2.30-4.15(8H,m) 3.32(3H,s) 
. xxxpiiiy 

7.90(lH,d) 
8.01(lH,d) 

17t h> 


48 




1.19(3H,t) 
2.5-2.9(2H,m) 

3.4-3.9(4H,m) 4.88-5.08(lH,m) 
7.94 (lH,d) 7.96(lH,d) 

17th> 


49 


o 2 


0.91(3H,t) 1.4-1.8(2H,m) 
2.3-3. l(2H,m) 
3.2-3.9(4H,m) 
4.85-5.05(lH,m) 
7.95(lH,d) 7.97(lH,d) 

17th> 
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m 35 



No. 




NMR 
(ppm ftg&^*P:TMS) 


50 


1:1 'JTTsrXsIf*— 


1.21(3H,d) 1.27(3H,d) 
2.3-3.6(3H,m) 3.73(lH,dd) 
4.06(lH,dq) 5.09-5.26(lH,m) 
7.87(lH,d) 
8.12(lH,d) 

17th> 


51 


o 2 


0.87(3H,t) 1.27(3H,d) 
1.47-1.75(2H,m) 2.36-3.55(4H,m) 
3.62-4.07(lH,m) 5.13-5.33(lH,m) 
7.91(lH,d) 
7.99(lH,d) 

CDCI3 


52 


o 2 


0.92(9H,s) 

2.50-2.90(2H,m) 

3.10-3.80(4H,m) 

4.85-5.05(lH,m) 

7.97(2H,s) 

17th> 


53 


o 2 


2.42-2.87(2H,m) 3.16-3.47(lH,m) 

3.53-3.74(2H,m) 3.82-4.22(3H,m) 

4.88-5.08(lH,m) 

7.94(lH,d) 

8.08(lH,d) 

CDCI3 


54 


a o^cf 3 
§ 2 


2.5-2.9(2H,m) 

3.0-3.9(2H,m) 

4.0-4.6(2H,m) 

5.16-5.36(lH,m) 

8.02(2H,s) 



WO 98/29406 



- 68 - 



PCT/JP97/04785 



^36 



No. 




NMR 

(ppm ftg&gfip : TMS) 


55 




2.4-3. l(2H,m) 

3.1-4.0(2H,m) 

4.0-4. 7(3H,m) 

4.8-5.2(2H,m) 

5.26-5.46(lH,m) 

7.26(lH,s) 

Si. J U. ✓ 


56 




1.22(6H,d) 1.9-2.2(2H,m) 
2.3-2.9(6H,m) 2.73(3H,s) 
3.1-3.4(lH,m) 3.7-4.3(2H,m) 
5.02(lH,m) 
7.05(lH,s) 


57 


c^x^x^x^^ 


1.22(6H,d) 1.9-2.2(2H,m) 
2.3-2.9(6H,m) 2.73(3H,s) 
3.1-3.4CLH,m) 3.7-4.3(2H,m) 
5.02(lH,m) 
7.05(lH,s) 

CDCla 
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rnmmmm 

No. 


No. 




(%) 


1 


1 


o o a noch 3 
p o 2 


58 


2 


2 


00a 


81 


3 


3 


O O CI 


23 


4 


4 




17 


5 


5 




55 
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^38 



t&mnmm 

No. 


its® 
No. 






6 


15 




62 


7 


98 


o o . o^^ a 


86 


8 


104 


o o a o^^ F 


98 


9 


108 


o o ci o^^ a 


60 


10 


6 


o o a 

V 0 2 


64 
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^39 



No. 


No. 




(%) 


11 


13 




63 


12 


165 




42 


13 


202 


O O 1 o 

o 2 


83 


14 


14 




62 
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^ 40 



No. 


No. 




urn 

m 


15 


216 




72 


16 


238 




61 


17 


217 


° ° JL 

^J^o y^g 


43 


18 


218 


o o | c^y^ 
\x^ 0 y^g 


73 


19 


219 




53 
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^41 



No. 


No. 




(%) 


20 


220 




85 


21 


221 




52 


22 


222 


o o . o^\^^ 


60 


23 


223 


o O . O^v-^n 


25 


24 


224 




83 
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M42 



No. 


No. 




(») 


25 


239 




76 


26 


225 




78 


27 


226 




62 


28 


240 




82 


29 


227 


O O I O^s^ 
°2 


7 
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^43 



No. 


No. 




C%) 


30 


228 




78 


31 


229 


^-^^*o s 


36 


32 


230 


o o . o-^ — °\ 


56 


33 


231 


0 0 I 0^ — °^ 


93 


34 


241 




75 



WO 98/29406 - 76 - PCT/JP97/04785 



m 44 



No. 


No. 




m 


35 


232 




91 


36 


233 




90 


37 


234 


c^x^x^x^^^ 


7 


38 


235 


o o a o***^-" 0 ^ 


49 


39 


236 




92 
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^45 



No. 


No. 




mm 
(%) 


40 


16 




38 


41 


242 


c^x^x^x^^^ 


6 


42 


17 




95 


43 


243 


c^x^x^x^^^ 


94 


44 


244 


o o a o-Xj^ 

C^Xq^X^C^i 


84 
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No. 


No. 




<«) 


45 


168 




58 


46 


169 


o o a NOCH 2 CH 3 


66 


47 


237 


O O CI — ;0n ^ 


9 


48 


7 


o O CI 

o 2 


58 


49 


8 


o o ci o / ^ s ^ 
o 2 


64 
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mmnm& 

No. 


No. 


m 47 


mm 

m 


50 


9 


O O CI 


70 


51 


10 


O O CI o^~-^ 


43 


52 


245 


o o ci o^N^ 
o 2 


39 


53 


154 


o o ci o^ 01 


20 


54 


152 


o 2 


30 
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^48 



No. 


No. 




Mm 

m 


55 


246 


o o a o^ N ^ F 
a °2 


30 


56 


250 


o o a o^^- 


54 


57 


251 


o o a o^^- 
— ^o-^f^s^ 


65 



WO 98/29406 



- 81 - 



PCT/JP97/04785 



^49 



No. 


/L* jtJL, 

No. 


N.M.R 
(ppm ftgB^ip :TMS) 


IR 
(KBr) 
(cm 1 ) 


1 


1 


2.0-2.7(6H,m) 3.4-3. 5(4H,m) 

4.11(3H^s) 

6.06(lH,broad) 

7.54(lH,d) 

CDCL, 


2950,1710,1680 
1250,1150 


2 


2 


1.8-3.4(8H,m) 3.6-4.4(5H,m) 

4.85(lH,t) 

4.98(lH,broad) 

7.36(lH,d) 

CDCL, 


2975,1690,1320 
1170 


3 


3 


2.0-2.8(9H,m) 2.80(3H,s) 
3.0-3.4(lH,m) 3.46(3H,s) 
3.6-4.1(lH,m) 4.72(lH,t) 
7.06(lH,s) 

CDCL, 


2950,1690,1300 
1145 


4 


4 


1.51(6H,s) 2.0-2.8(7H,m) 
2.82(3H,s) 2.70(3H,s) 
3.58(2H,s) 
7.16(lH,s) 

CDCl^ 


3000,1730,1690 
1300,1195,1150 


5 


5 


1.45(6H,s) 2.0-3.0(7H,m) 
2.05(3H,s) 2.70(3H,s) 
3.51(2H,s) 
7.07(lH,s) 

CDCI, 


2975,1700,1680 
1260,1195,1125 
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SI 50 



mmmmm 

No. 


No. 


N.M.R 
(ppm F^gfJ^Sp :TMS) 


IR 
(KBr) 
(cm 1 ) 


6 


15 


1.22(6H,d) 1.9-2.2(2H,m) 
2.3-2.9(6H,m) 2.73(3H,s) 
3.1-3.4(lH,m) 3.7-4.3(2H,m) 
5.02(lH,m) 7.05(lH,s) 

CDQ, 


1740,1690,1310, 
1130 


7 


98 


1.9-2.2(2H,m) 2.23(3H,s) 
2.3-4.1(12H,m"i 2.71C3H si 
4.67(lH,m) 
6.96(lH,s) 

CDQ, 


1750,1690,1300 
1 idn 


8 


104 


1.9-2.2(2H,m) 2.3-4.2(10H,m) 

4.55(2H,m) 

4.91(lH,m) 

7.07(lH,s) 

CDQ, 


1680,1330,1290 

1 14.0 


9 


108 


1.9-2.2(2H,m) 2.3-4.3(12H,m) 

2.74(3H,s) 

4.90(lH,s) 

7.07(lH,s) 

CDQ, 


1680,1290,1120 


10 


6 


1.9-2.2(2H,m) 2.3-3.9(8H,m) 
3.49(3H,s) 4.79(lH,m) 
7.48(lH,d) 
7.87(lH,d) 

17th> 


1680,1300,1140 
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^ 51 



No. 


No. 


N.M.R 

(ppm ftgB^*f£ :TMS) 


IR 

(KBr) 


11 


13 


1.22(3H,t) 1.9-2.3(2H,m) 
2.3-4.2(10H,m) 2.73(3H,s) 
4.82(lH,m) 
7.05(lH,s) 

CDQ, 


1680,1310,1130 


12 


165 


1.9-2.2(2H,m) 2.3-2.6(2H,m) 
2.7-3.1(2H,m) 3.3-3.7(4H,m) 
4.05(3H,s) 7.46(lH,d) 
7.93(lH,d) 

M.7M h> 


1740,1690,1310 
1160 


13 


202 


1.48(6H,s) 1.9-2.2(2H,m) 
2.35(3H,s) 2.3-2.5(2H,m) 
2.7-2.9(2H,m) 3.48(2H,s) 
7.32(lH,d) 7.85(lH,d) 

CDC1, 


1750,1690,1310, 
1140 


14 


14 


0.91(3H,t) 1.4-1. 8(2H,m) 
1.9-4.2(12H,m) 2.72(3H,s) 
4.80(lH,s) 
7.05(lH,s) 

CDC^ 


1690,1300,1140 
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^ 52 



No. 


No. 


N.M.R 
(ppm ftgB^*fl :TMS) 


IR 
(KBr) 
(cm 1 ) 


15 


216 


1.27(3H,d) 1.90-2.90(8H,m) 2.20(3H,s) 
2.75(3lt,s) 3.10-3.35f 1H m) 
3.70-4.20(2H,m) 4.68-4.88(lH,m) 
5.10-5.36(2H,m) 5.60-6.10(lH,m) 
6.93aH.s^ mn 1 


3450,2980,1680 

1 <<n 1 A An 1 ann 
1jOU,I44U,130O 

1280,1120,1060 
920,750,590 


16 


238 


0.89(3H,t) 1.40-1.80(2H,m) 
1.90-3.08C8H m) 2 21 
2.65(3H,s) 3.10-3.40(lH,m) 
3.58-4.18(2H,m) 4.80-5.00(lH,m) 
5.10-6.10f3H,m) 7.05(lH,s) CDCL, 


3550,3100,2950 
1680,1600,1400 
1300,1130 


17 


217 


1.75(3H,s) 2.20(3H,s) 2.61(3H,s) 
2.80-3.48(8H m\ 3 S1 -4. nfA.ii ™\ 

4.70-4.95(2H,m) 4.89-5.15(lH,m) 
6.94(lH,s) 

fi7irh> 


3500,3190,2950 

1580,1400,1280, 

1120 


18 


218 


2.11-2.87(7H,m) 2.22(3H,s) 2.77(3H,s) 
3.10-3.40(lH,s) 3.70-4.10(2H,m) 
4.14(2H,s) 4.62-4.82(lH,m) 
5.37(lH,s) 5.51(lH,s) 6.97(lH,s) 

coa 1 


2950,1680,1550 
1410,1310,1280 
1190,1120,920 
750,590,550 


19 


219 


1.90-2.90(8H,m) 2.27(3H,s) 2.71(3H,s) 
3.05-3.45(lH,m) 3.65-4.34(2H,m) 
4.29(2H,d) 4.86-5.05(lH,m) 
6.96(lH,s) 

cnn 1 


3450,3290,2950 
1680,1550,1440 
1310,1120,1060 
920,790,750,590 
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^53 



mmmmm 

No. 


No. 


N.M.R 
(ppm ftglWP :TMS) 


IR 
(KBr) 
(cm' 1 ) 


20 


220 


1.48(3H,d) 1.90-2.95(6H^m) 2.04(2H,t) 
2.22(0.9H,s) 2.31(2.1H,s) 2.53(lH,d) 
2.71(3H,s) 3.10-3.35(lH,m) 
3.55-4.50(2H,m) 4.75-4.95(0.3H,m) 
5.05-5.20(0.7H,m) 6.95(lH,s) 
7:3 y7Xrl/t7-i^ CDQ, 


3300,3275,3000 
2945,2900,1680 
1590,1440,1410 
1300,1280,1190 
1120,1090,1050 


21 


221 


1.87(3H,t) 1.90-2.90(7H,m) 2.26(3H,s) 
2.70(3H,s) 3.05-3.35(lH,m) 
3.65-4.35(2H,m) 4.35(2H,d) 
4.82-5.00(lH,m) 6.93(lH,s) 

CDQ, 


3460,2960,1740 
1690.1595.1450 
1390,1310,1290 
1250,1195,1130 
1060,920,760 


22 


222 


1.90-2.95(10H,m) 2.23(3H,s) 2.71(3H,s) 
3.05-3.35(lH,m) 3.40-4.25(4H,m) 
4.54-4.74(lH,m) 
6.95(lH,s) 

CDQ, 


3390,2950,1730 
1680.1565.1440 
1310,1290,1120 
1080,920,750 


23 


223 


1.53(8H,m) 2.24(3H,s) 
2.71(3H,s) 3.10-3.30(lH,m) 
3.36(3H,s) 3.51-3.93(5H,m) 
4.54-4.74(lH,m) 6.94(lH,s) 

CDQ, 


2940,1670,1540 
1440,1410,1300 
1280,1180,1120 
1070,910,740 


24 


224 


1.18(1.5H,d) 1.21(1.5H,d) 
1.70-2.20(3H,m) 2.25-2.55(2H,m) 
2.26(1.5H,s) 2.31(1.5H,s) 2.60-2.90(3H,m) 
2.72(3H,s) 3.00-3.60(3H,m) 3.31(1.5H,s) 
3.34(1.5H,s) 3.70-4.30(2H^n) 
4.70-4.90(0.5H,m) 5.00-5.15(0.5H,m) 
6.93(lH,s) 

1:1 y77TU^-|g^ CDQ, 


2950,1680,1570 
1560,1300,1280 
1120,1045,920 
750 



WO 98/29406 



- 86 - 



PCT/JP97/04785 



^54 



No. 


No. 


N.M.R 
(ppm ftg&^ip :TMS) 


IR 
(KBr) 
(cm 1 ) 


25 


239 


1.50-2.90(12H,m) 2.23(3H,s) 
2.71f3H.s^ 3 05-3 30/"l H m 1 * 
3.40-4.20(6H,m) 4.50-4.70(lH,m) 
6.94(lH,s) 

CDCL, 


2950,2880,1785 

1190,1125,1075 
920,760,600,550 


26 


225 


1.9-2.9(8H,m) 2.28(3H,s) 

3.5-4.2(3H,m) 4.7-4.9(lH,m) 
5.93(lH,t) 6.99(lH,s) 

CDCL, 


2980,1740,4680 

1560,1420,1310 

1290,1190,1130 

1050,920,790 

760 


27 


226 


1.9-2.9(8H,m) 2.19(3H,s) 2.72(3H,s) 

4.7-4.9(lH,m) 5.93(lH,t) 
6.99(lH,s) 

CDCL, 


2950,1730,1680 

1560,1410,1310 

1290,1240,1190 

1120,1100,920 

840,790,760 


28 


240 


0.10-0.30(2H,m) 0.45-0.65(2H,m) 
0.90-1.25(lH,m) 1.90-2.90(8H,m) 
2.23(3H,s) 2.70(3H,s) 3.05-3.60(3H,m) 
3.65-4.05(lH,m) 4.50-4.67(lH,m) 
6.93flH,s^ CDQ, 


2980,1690,1560 
1420.1320 1300 
1200,1140,1080 
935,765,600 
560 


29 


227 


1.2-1.4(3H,d) 1.8-2.9(10H,m) 
3.1-3.4(lH,m) 3.6-4.2(3H,m) 
4.6-4.9(lH,m) 5.0-5.9(3H,m) 
7.16(lH,d) 7.80(lH,d) 

CDQ, 


2970,1590,1400, 
1315,1295,1200, 
1130 
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No. 


No. 


N.M.R 
(ppm F*3gC^Sp :TMS) 


IR 
(KBr) 
(cm- 1 ) 


30 


228 


1.90-2.90(8H,m) 2.32(3H,s) 
3.10-3.40(lH,m) 3.60-4.20f2H,m) 
4.31(2H,d) 4.88-5.08(lH,m) 
7.21(lH,d) 7.81(lH,d) 

CDCL, 


3370,2950,1680 
1550 1410 1310 

1280,1180,1120 
1060,750 


31 


229 


1.47(3H,d) 1.85-2.90(8H,m) 2.25(3H,s) 
3.05-4.40(4H.m1 4 80-5 OOro m \ 
5.10-5.30(0.5H,m) 7.21(lH,d) 
7.83(lH,d) 

CDC1, 


3280,2950,1680 

IDDU, LHZAJf LDVx) 

1290,1190,1120 

1090,1050,910 

750,590 


32 


230 


2.00-3.10(8H,m) 2.30(3H,s) 
3.10-3.30(lH,m) 3.30(3H,s) 
3.42-3.95f5H ml 4 73-4 QV1 w 
7.31(lH,d) 7.70(lH,d) 

CDO, 


3450,2900,1680 
1550,1430,1280 


33 


231 


1.14-1.26(3H,m) 1.90-3.65(14H,m) 
3.32(3H,s) 3.72-4. 10(2H,m) 
4.75-4.95(0.5H,m) 5.00-5.20(0.5H,m) 
7.19(lH,d) 7.80(lH,d) 
1:1 ^7Xrl/f7>-||^ 

CDC1, 


3480,2950,1730 

1670,1410,1300 

1190,1120,1040 

970,910,750 

600,550 


34 


241 


0.15-0.32(2H,m) 0.44-0. 68(2H,m) 
1.10-1.34(lH,m) 1.90-2.80(9H,m) 
2.30(3H,s) 3.10-4.30(3H,m) 
4.55-4.75(lH,m) 7.20(lH,d) 7.82(lH,d) 

CDC1, 


2960,1730,1610 
1410,1290,1190 
1120,1050,910 
800,750 
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mmmmm 

NO. 


No. 


N.M.R 
(ppm f*jgBgf*p :TMS) 


IR 
(KBr) 
(cm 1 ) 


35 


232 


1.24(1.5H,d) 1.28(1.5H,d) 
1.90-2.9O(8H,m) 2.79(3H,s) 
3.10-3.40f 1H ml 3 70-4 ^SOH 

4.95-5.40(3H,m) 5.60-6.15(lH,m) 
7.05(lH,s) 

1:1 i?7XfVf7-g^ CDQ, 


3020,2980,1690 
1580,1320,1300 

760 


36 


233 


2.00-2.95(8H,m) 2.73(3H,s) 
3.15-3.35(lH,in) 3.83-4.40(2H,m) 

7.07(lH,s) 

CDC1, 


3380,2960,1740 

1680,1570,1420 

1310,1290,1130 

1060,910,740 

590 


37 


234 


1.43(1.5H,d) 1.48(1.5H,d) 
1.8-2.2(4H,m) 2.3-2.8(6H,m) 

3.6-4. l(lH,m) 5.02-5.15(0.5H,m) 
5.35-5.45(0.5H,m) 7.07(lH,s) 

CDQ, 


2980,1600,1400 
1320,1300,1145 
1110,1070,920 
750 


38 


235 


1.95-2.70(8H,m) 2.73(3H,s) 
3.00-4.20(6H,m) 3.35(3H,s) 
4.77-4.97(lH,m) 
7.05(lH,s) 

CDQ, 


3460,2940,1680 
1410,1290,1130 
1070,910,740 
590,550 


39 


236 


1.20(1.5H,d) 1.23(1.5H,d) 
1.80-2.86(7H,m) 2.73(3H,s) 
2.90-3.68(4H,m) 3.34(3H,s) 
3.76-4.42(2H,m) 5.00-5.15(0.5H,m) 
5.15-5.35(0.5H,m) 7.05(lH,s) 

1:1 i?7Xfl/t7-^iU 

CDO, 


3540,2940,1680 

1560,1410,1310 

1290,1130,1050 

980,910,740 

590 
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No. 


No. 


N.M.R 
(ppm ftgB^Sp :TMS) 


IR 
(KBr) 
(cm 1 ) 


40 


16 


0.84(3H,t) 1.19(3H,d) 1.34-1.68(2H,m) 
1.96-2.10(2H,m) 2.27-2.93(6H,m) 
2.73(3H,s) 3.85-4.26(lH,m) 
3.06-3,40(lH,m) 3.45-3.78(lH,m) 
3.85-4.26(lH,m) 5.00-5.10(lH,m) 
7.04(lH,s) 

1:1 y77fl/t7-g^i CDQ, 


3000,2970,2900 
1740,1690,1570 
1420,1390,1310 
1290.1160 1140 
1060,1000,920 


41 


242 


0.2-0.4(2H,m) 0.5-0.7(2H,m) 

1.2- 1.6(lH,m) 1.8-2.2(2H,m) 

2.3- 2.8(6H,m) 2.71(3H,s) 2.92(2H,d) 
3.0-3.6(2H,m) 4.7-4.9(lH,m) 7.03(lH,s) 

CDCL. 


2980,1625,1400 
1320 1 100 1 1 QO 

11401080,760 


42 


17 


0.90(6H,d) 1.70-1.93(lH,m) 
1.97-2.19(2H,m) 2.37-2.87(6H,m) 
2.73(3H,s) 3.06-3.26(lH,m) 
3.35(2H,d) 3.75-4.08(lH,m) 
4.68-4.88flH,m) 7.05QH,s) CDCL 


2980,2900,1680 
1580 1420 1310 
1140,1080,920 
750,590 


43 


243 


0.79(3H,d) 0.89(3H,d) 1.13(3H,d) 
1.65-2.19(3H,m) 2.28-2.94(6H,m) 
2.74(3H,s) 3.16-3.65(2H,m) 
3.82-4.29(lH,m) 5.00-5. 15(lH,m) 
7.05C1H.S) CDQ, 


2980,2900,1680 
1580,1420,1310 
1140,1080,920 
750,590 


44 


244 


0.73(6H,s) 0.88(3H,s) 1.15(3H,d) 
1.90-2.90(8H,m) 2.78(3H,s) 
3.10-3.55(2H,m) 3.75-4.45(lH,m) 
5.13(lH,broad) 7.05(lH,s) 

CDCL 


3000,2900,1690 

1580,1430,1390 

1320,1300,1140 

1100,1060,920 

850 
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mtmmm 

No. 


Compound 
No. 


N.M.R 
(ppm ftgB^ip :TMS) 


IR 

(KBr) 
(cm 1 ) 


45 


168 


2.20-3. 15(6H,m) 2.64(3H,s) 
3.20-3.39(2H,m) 3.51-3 70f2H m\ 
4.01(3H,s) 
7.19(lH,s) 

17tS> 


2950,1665,1550 

1160,1040,935 
740,590,550 


46 


169 


1.32(3H,t) 1.90-2.95(6H,m) 
2.70f3H.s1 3 20-3 si/iH^ 
4.29(2H,q) 
7.00(lH,s) 

CDCl, 


3550,2980,2950 
1730,1680,1560 
1410,1320,1150 
1040 


47 


237 


1.90-4.15(14H,m) 
3.29f3H.s1 
4.82-5.00(lH,m) 
7.50(lH,d) 7.85(lH,d) 

CDCL, 


3450,2950,1680 
1560,1400,1310 
1130 


48 


7 


1.8-2.3(2H,m) 2.4-3.0(4H,m) 
3.2-4.1(6H,m) 4.8-5.0(lH,m) 
7.31(lH,d) 
7.90(lH,d) 

CDCL 


2920,1660,1590 
1470,1395,1140 
880,750 


49 


8 


0.91(3H,t) 1.8-2.2(2H,m) 
2.3-2.9(6H,m) 3.1-4.0(6H,m) 
4.70-4.92(lH,m) 7.31(lH,d) 
7.89(lH,d) 

CDCL 


3000,1660,1600 
1350,1330,1150 
1100,920,880 
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No. 


4£&M 
No. 


N.M.R 

(ppm FW^ifS :TMS) 


IR 
(KBr) 
(cart 


50 


9 


1.22(6H,d) 1.86-2.25(2H,m) 
2.30-2.90(6H,m) 3.10-3.40(lH,m) 
3.70-4.20(2H,m) 4.99(lH,m) 
7.30(lH,d) 7.89(lH,d) 

CDC1, 


3500,3000,1680 
1600 1420 1320 
1150,1060 


51 


10 


0.85(3H,t) 1.21(3H,d) 1.42-1.72(2H,m) 
1.94-2.22(2H,m) 2.37-2.98C6H nri 
3.07-3.42(lH,m) 3.54-4.06(2H,m) 
4.92-5.12(lH,m) 7.30(lH,d) 
7.91(lH,d) CDd, 


3470,3000,2960 

9Q00 1 fiQrt 1 «?7fl 

1420,1320,1300 
1160,1140,1060 
1000,950,750 


52 


245 


0.90(9H,s) 2.2-2.9(8H,m) 
3.1-3.9(4H,m) 4.70-4.90C1H ml 
7.33(lH,d) 
7.89(lH,d) 

CDQ, 


3400,2995,2990 
1150,1095,1020 


53 


154 


1.92-2.22(2H,in) 2.30-3 .04(6H,m) 
3.13-3.42(lH,m) 3.56-3.73(2H,m) 
3.77-4.18(3H,m) 4.78-4.95(lH,m) 
7.32(lH,d) 7.92(lH,d) 

CDQ, 


3460,2960,1740 

1680,1590,1570 

1420,1340,1320 

1300,1160,1140, 

1110,760 


54 


152 


2.2-3.0(8H,m) 3.2-3.4(lH,m) 
3.7-4.1(3H,m) 4.93-5.08(lH,m) 
7.93(lH,d) 
7.36(lH,d) 

CDQ, 


3360,2975,1690 
1420,1300,1150 
1020,980,920 
840,750 
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No. 


No. 


N.M.R 
(ppm F*3gjJ^|2fl :TMS) 


IR 
(KBr) 
(cm 1 ! 


55 


246 


2.2-3.0(8H,m) 3.2-3.5(lH,m) 
3.8-4.5(4H,m) 4.6-5.0(2H,m) 
5.1-5.3(lH,m) 
7.31(lH,s) 

CD CI., 


3400,2975,2900 
1690,1580,1345 
1320,1300,1200 
1140,1100,1080 
920,750 


56 


250 


1.98-2.20(2H,m) 2.29-2.95(6H,m) 
2.74(3H,s) 3.06-3.42(lH^n) 
3.51-3.77(2H,m) 3.80-4.26(3H,m) 
4.80-5.00(lH,m) 7.07(lH,s) 

CDQ, 


2950,1740,1680 
1570,1310,1290 
1150,1130,1070 
910,750,590,550 


57 


251 


0.91(3H,t) 1.48-1.81(2H^n) 
1.97-2.18(8H,m) 2.26-2.87(6H,m) 
2.72(3H,s) 3.09-3.35(lH,m) 
3.46-3.61(2H,m) 3.77-4.17(lH,m) 
4.70-4.90(lH,m) 7.05(lH,s) 

CDQ, 


2970,2950,2880 
1680,1580,1560 
1410,1310,1290 
1150,1130,1070 
910,740,590,540 
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